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RADIO BASE STATION APPARATUS AND METHOD FOR 
PREVENTING RADIO FUNCTION FROM BEING INTERRUPTED 

Appl. No.: Unassigned 

Filing Date: 01/02/2002 

Examiner: Unassigned 

Art Unit: Unassigned 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
Box PATENT APPLICATION 
Washington, D.C. 20231 

Sir: 

Prior to examination of the above-identified application. Applicant respectfully 
requests that the following amendments be entered into the application: 

In the Claims: 

In accordance with 37 CFR §1.121, please substitute for original claims 3, 4, 6 
and 7 the following rewritten versions of the same claims, as amended. The changes 
are shown explicitly in the attached "Version With Markings to Show Changes Made." 

3. (Amended) A radio base station apparatus according to Claim 1, wherein 
said radio unit comprises a plurality of transmitting units. 

4. (Amended) A radio base station apparatus according to Claim 1 , wherein 
said receiving unit in the one sector is connected to said antenna in the other sector via 
antenna sharing equipment. 

6. (Amended) A radio base station apparatus according to Claim 1, wherein 
said transmitting unit is connected to the antenna via a mixer and antenna sharing 
equipment. 
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Title: 
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7. (Amended) A radio base station apparatus according to Claim 5, further 
comprising a plurality of the baseband signal processing units. 

Please add the following new claims: 

10. (New) A radio base station apparatus according to Claim 2, wherein said 
radio unit comprises a plurality of transmitting units. 

1 1 . (New) A radio base station apparatus according to Claim 2, wherein said 
m , receiving unit in the one sector is connected to said antenna in the other sector via 

antenna sharing equipment. 

1 2. (New) A radio base station apparatus according to Claim 3, wherein said 
receiving unit in the one sector is connected to said antenna in the other sector via 
antenna sharing equipment. 

13. (New) A radio base station apparatus according to Claim 2, wherein said 
transmitting unit is connected to the antenna via a mixer and antenna sharing 
equipment. 

14. (New) A radio base station apparatus according to Claim 3, wherein said 
transmitting unit is connected to the antenna via a mixer and antenna sharing 
equipment. 

15. (New) A radio base station apparatus according to Claim 4, wherein said 
transmitting unit is connected to the antenna via a mixer and antenna sharing 
equipment. 

16. (New) A radio base station apparatus according to Claim 5, wherein said 
transmitting unit is connected to the antenna via a mixer and antenna sharing 
equipment. 

17. (New) A radio base station apparatus according to Claim 6, further 
comprising a plurality of the baseband signal processing units. 
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REMARKS 

Applicant respectfully requests that the foregoing amendments to Claims 3, 4, 6 
and 7 and new Claims 10-17 be entered in order to avoid this application incurring a 
surcharge for the presence of one or more multiple dependent claims. 



Respectfully submitted. 
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Version With Markings to Show Changes Made 



3. (Amended) A radio base station apparatus according to Claim 1 [or 2], 
wherein said radio unit comprises a plurality of transmitting units. 

4. (Amended) A radio base station apparatus according to [any one of 
Claims 1 to 3] Claim 1 , wherein said receiving unit in the one sector is connected to 
said antenna in the other sector via antenna sharing equipment. 

6. (Amended) A radio base station apparatus according to [any one of 
Claims 1 to 5] Claim 1 , wherein said transmitting unit is connected to the antenna via a 
mixer and antenna sharing equipment. 

7. (Amended) A radio base station apparatus according to Claim 5 [or 6], 
further comprising a plurality of the baseband signal processing units. 
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DESCRIPTION 



RADIO RASE STATION APPARATUS AND METHOD FOR PREVENTING 
RADIO FUNCTION FROM BEING INTERRUPTED 



Technical Field 

The present: invention relates to a radio base station 
apparatus for mobile communication and a method for 
preventing a radio function from being interrupted. 

Background Art 

A conventional radio base station apparatus will be 
described with reference to Fig . 5 . Fig . 5 shows a 
conventional radio base station apparatus having a 
diversity reception function for covering a service area 
having three sectors . The conventional radio base station 
apparatus comprises a first diversity antenna unit 1 being 
directed towards a first sector, a second diversity antenna 
unit 2 being directed towards a second sector, a third 
diversity antenna unit 3 being directed towards a third 
sector, a first radio unit 4, a second radio unit 5, a 
third radio unit 6 , a baseband processing unit 7 , a wiring 
interface unit 8, a control unit 9, a radio switching unit 
10, and a back-up radio unit 21. Each of the first to 
third diversity antenna units 1 to 3 comprises a receiving 
and transmitting antenna 11, a receiving antenna 12, and 
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antenna sharing equipment 13 . Each, of the first to third 
radio units 4 to 6 comprise a transmitting unit 14 , a first 
receiving -unit 16, and a second receiving unit 17. A back- 
up radio unit 31 comprises a transmitting unit 14 , a first 
receiving unit 16, and a second receiving unit 17. 

During normal operation of the conventional radio base 
station apparatus , the radio switching unit 10 causes the 
first diversity antenna unit 1 to be connected to the first 
radio unit 4, the second diversity antenna unit 2 to be 
connected to the second radio unit 5, and the third 
diversity antenna unit 3 to be connected to the third radio 
unit 6 . 

When one of the first to third ratio units 4 to 6 is 
damaged, the control unit 9 detects a fault signal 20 and 
outputs a radio switching signal 23 to the radio switching 
unit 10. Simultaneously, th© radio unit 9 outputs fault 
information 22 to the baseband, signal processing unit 7 . 
The radio switching unit 10 receives the radio switching 
signal 23 from the control unit 9, then causes the damaged 
radio unit to be disconnected from the diversity antenna 
corresponding thereto, and performs a switching operation 
so as to connect the back-up system radio unit 21 to the 
diversity antenna corresponding to the damaged radio unit. 
The baseband signal processing unit 7 receives the fault 
information 22, then transmits a transmission baseband 
signal to the first radio unit 4, and performs a switching 
operation so as to be connected to the back-up system radio 
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unit 21. Further, the baseband signal processing unit 7 
sets a received baseband, signal which is outputtcd from the 
first radio unit 4, to £>e invalid, and also sets a received 
baseband signal from the back-up system radio unit 21 to be 
valid. 

However, the conventional radio base station has the 
following problems. That is, if the radio functions are 
not distributed but are concentrated, the risk of the radio 
function becoming interrupted due to damage is increased. 
Thus, the back-up system function is necessary to maintain 
the radio function and thus, a. compact radio base station 
apparatus with reduced costs cannot be obtained. 

Further, when the radio functions are distributed so 
as to prevent the radio function from being interrupted in 
the event of a fault, loss due to distribution of the 
functions is caused. Thus, a compact radio base station 
apparatus cannot be obtained at low costs. 

Therefore, it is an object of the present invention to 
provide a compact radio base station apparatus having no 
baclc-up system for lower costs, by concentrating the radio 
unit functions and by using a diversity function. 

Disclosure of Invention 

According to Claim 1 , a radio base station apparatus 
comprises a mobile communication radio base station having 
a diversity reception function, the radio base station 
comprises a plurality of radio units , and each of the 
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plurality of radio units comprises a receiving unit in one 
sector, which is connected to an antenna in another sector. 

According to Claim 2 , in the radio base station 
apparatus , the mobile communication radio Base station 
further comprises a control unit for detecting fault 
information of the plurality of radio units, and a baseband 
signal processing; unit for specifying the radio unit which 
is damaged, based on a signal from the control unit, and 
for stopping a received signal from the receiving unit in 
the damaged radio unit. 

According to Claim 3 , in the radio base station 
apparatus, the radio unit comprises a plurality of 
transmitting units . 

According to Claim 4, in the radio base station 
apparatus, the receiving unit in the one sector is 
connected to the antenna in the other sector via antenna 
sharing equipment. 

According to Claim 5 , in the radio base station 
apparatus, the receiving unit and the antenna, which are 
connected via the antenna sharing equipment, are further 
connected via a divider. 

According to Claim 6, in the radio base station 
apparatus , the transmitting unit is connected to the 
antenna via a mixer and antenna, sharing equipment. 

According to Claim 7, the radio base station apparatus 
further comprises a plurality of the baseband signal 
processing units . 
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According to Claim 8 , a method for preventing a radio 
function from, being interrupted when a communication fault 
is caused in a mobile communication radio base station 
having a diversity reception function, comprises the steps 
o£ detecting a fault signal from a functional unit for 
covering one of a plurality of sectors, transmitting a 
fault notifying signal to a baseband signal processing unit 
based on the detected fault signal, and invalidating an 
output signal from a receiving unit in the functional unit 
in which the fault ±3 caused, based on the fault notifying 
signal . 

According to Claim 9, a method for preventing a radio 
function from being interrupted, when a communication fault 
is caused in a mobile communication radio base station 
having a diversity reception function, comprises the steps 
of detecting a fault signal from a multicarrier-type 
functional unit for covering one of a plurality of sectors, 
transmitting a fault notifying signal to a baseband signal 
processing unit based on the detected fault signal, and 
invalidating an output signal from a receiving unit in the 
functional unit in which the fault is caused, based on the 
fault notifying signal - 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing the structure of a 
base station apparatus according to a first em bodiment of 
the present invention; 



m 0-1-12-28;l8_:07 ; «« « Jjjfflffi^Hfi 



6 

Fig. 2 ig a block diagram showing the structure of a 
base station apparatus according to a second embodiment of 
the present invention; 

Fig. 3 is a block diagram showing the structure of a 
base station apparatus according to a third embodiment of 
the preset invention ; 

Fig. 4 is a block diagram showing the structure of a 
base station apparatus according to a fourth embodiment of 
the present invention; 

Fig. 5 is a block diagram showing the structure of a 
conventional base station apparatus; and 

Fig. 6 is a flowchart of a method for preventing a 
radio function from being interrupted in the present 
invention . 

Best Mode for Embodying the Invention 

In a radio base station apparatus for mobile 
communication of the present invention, interruption of the 
radio function can be prevented without using a back-up 
antenna, wiring between mobile communication radio base 
station apparatuses, and a dedicated back-up radio unit. 

Referring to Fig. 1, in the radio base station 
apparatus of the present invention, dual-band receiving 
units in one radio unit are connected to antennas in 
different sectors. Consequently, even if the radio unit is 
damaged, the interruption of a receiving function in a 
single sector can be prevented. 
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The radio base station, apparatus of the present 
invention does not need a back-up receiving unit and a 
switching-function unit for switching a damaged receiving 
unit and the back-up receiving unit. 

As mentioned above, in the radio base station 
apparatus of the present invention, since th© receiving 
units in the radio unit are connected to the antennas in 
the different sectors, neither a back-up radio unit nor 
wiring means needs be provided. Even if the radio unit is 
damaged, the receiving function in a single sector can be 
maintained . 

Fig- . 1 shows a radio unit in a CDMA. (Code Division 
Multiple Access) system radio base station apparatus 
according to a first embodiment of the present invention. 
Referring to Fig. 1, the radio unit has a diversity- 
reception function for covering a service area having three 
sectors . Although the number of sectors is three according 
to the first embodiment, it is not limited to this. That 
is, the number of sectors is not limited to three and may 
be plural in the present invention. 

As shown in Fig. 1, the radio base station apparatus 
of the present invention comprises a first diversity 
antenna unit 1 being directed towards a first sector, a 
second diversity antenna unit 2 being directed towards a 
second sector, a third diversity antenna unit 3 being 
directed towards a third sector , a first radio unit 4 , a 
second radio unit 5, and a third radio unit 6. Preferably, 
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the radio base station apparatus may further comprise a 
baseband processing unit 7, a wiring interface unit 8, and 
a control unit 9 . 

The first to third diversity antenna units 
(hereinafter , simply referred to as "antenna, units") 1 to 3 
have the same structure and, therefore, only the first 
antenna unit 1 will be described hereinbelow. The second 
and third antenna units 2 and 3 are the same as the first 
antenna unit 1 . 

The first diversity antenna unit 1 comprises a 
receiving and transmitting antenna 11, a receiving antenna 
12, and antenna sharing equipment 13. The first antenna 
unit 1 is directed towards first sector. The receiving and 
transmitting antenna 11 in the first antenna unit is 
connected to the antenna sharing equipment 13 , and receives 
and transmits signals from/to mobile equipment (not shown) 
in the sector 1 . 

The antenna sharing equipment 13 is connected to the 
transmitting unit 14 and the receiving- unit 16 in the first 
radio unit 4 , separates a received signal from the 
receiving and transmitting antenna 11, and outputs a radio 
transmission signal from the transmitting unit 14 to the 
receiving and transmitting antenna 11. The receiving 
antenna 12 in the first antenna unit 1 is connected to a 
receiving- unit 17 in the third receiving unit 6, and 
outputs a radio received signal . Since the first to third 
radio units 4 to 6 have the same structure, hereinbelow, 
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only the structure of the first radio unit 4 will be 
described. The second and third radio units 5 and 6 have 
the same structure as that of the first radio unit 4 and a 
description thereof is thu3 omitted- Operations of the 
second and third radio units 5 and 6 are the same as those 
of the first radio unit 4. However, the directivities of 
the first to third antenna units 1 to 3 in the sectors are 
all different, as mentioned above. 

As shown in Fig. 1, the first radio unit 4 comprises 
the transmitting unit 14, the receiving unit 16, and the 
receiving unit 17. In other words, the first radio unit 4 
is a functional unit comprising the transmitting unit 14 , 
the receiving unit 16, and the receiving unit 17. The 
transmitting unit 14 in the first radio unit 4 inputs a 
signal outputted from the baseband signal processing unit 7, 
converts a transmission baseband signal for the mobile 
equipment in the first sector into a radio transmission 
signal, and outputs the converted signal to the antenna 
sharing equipment 13 in the first antenna unit 1. The 
receiving units 16 and the receiving unit 17 in the first 
radio unit 4 have the same function. The radio received 
signal is inputted to the receiving unit 16 in the first 
radio unit 4 from the first antenna unit 1 and a received 
baseband signal, which is converted into a digital signal, 
is outputted to the baseband signal processing unit 7 . The 
radio received signal is inputted to the receiving unit 17 
in the first radio unit 4 from the second antenna unit 2 
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and the digital signal is outputted to the baseband signal 
processing unit 7 . 

The received baseband signal is inputted to the 
baseband signal processing unit 7 through the receiving 
units 16 and 17 in the first to third radio units 4 to 6 # 
and received data is outputted to the wiring interface unit 
8. 

The transmission data is inputted to the baseband 
signal processing unit 7 from the wiring interface unit 8 
and the transmission baseband signal is outputted to the 
mobile equipment in each sector and to the transmitting 
units 14 in the first to third radio units 4 to 6 . The 
wiring interface unit 8 is connected, to a host device (not 
shown) and the baseband signal processing unit 7 . 

The control unit 9 is connected to each functional 
unit (radio unit) , and detects fault information of each 
radio unit and outputs the detected fault information to 
the baseband signal processing unit 7 . In other words , 
according to the first embodiment, each of the first to 
third radio units 4 to 6 has a single functional unit, a 
defect can be detected in each of the first to third radio 
units 4 to 6 having the single functional unit, and the 
individual replacement thereof is possible. 

The structure of the radio base station apparatus has 
been described according to the first embodiment. However, 
the structures of the receiving and transmitting antenna 
and the receiving antenna, the structure of the receiving 
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unit, the structures of the baseband, signal processing 
circuit and. the control unit, as shown in Fig. 1, and the 
performance of the antenna sharing equipment may be well- 
known. Therefore, a detailed description is omitted. 
Incidentally, the first embodiment uses an FDD (Frequency 
Division Duplex) system radio base station apparatus . 

Further, in a TDD (Time Division Duplex) system radio 
base station apparatus , as a different system, in place of 
the antenna sharing equipment, antenna switching equipment 
can be used. 

Hereinbelow, a description is given of a receiving 
operation of received data 31 in the first sector and 
received data 32 in the second sector. A description of 
the operation of the transmitting units in the radio units 
and received data 33 in the third sector is omitted. 

First, the normal operation of the first radio unit 4 
and third radio unit 6 will be described. Radio received 
signals a and b, which are received at the first antenna 
unit, are converted into received baseband signals c and e 
by the receiving units 16 and 17 in the first radio unit 4 
and the third radio unit 6, respectively. The baseband 
signal processing unit 7 redif fuses the received baseband 
signals c and e, which are output ted from the receiving 
units 16 and 17 in the first radio unit 4 and the third 
radio unit 6 , and diversity-combines the diffused signals . 
After that, the baseband signal processing unit 7 outputs 
received data g in the first sector to the wiring interface 
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unit 8 . The wiring interface unit 8 converts the received 
data 31 in the first sector, the received data 32 in the 
second sector, and the received data 33 in the third sector 
into wiring- data, and outputs the converted wiring data to 
the host device (not shown) . 

Next, a description is given of the operation of the 
radio base station apparatus when the first radio unit 4 is 
damaged, with reference to a flowchart of Fig, 6, The 
control unit 9 detects whether or not there is the fault 
signal 20 of the radio unit 4 (step SI) . If the fault 
signal 20 is detected, fault information 21 is sent to the 
baseband signal processing unit 7 (step S2) . If the fault 
signal 20 is not detected, the apparatus enters a standby 
mode. The fault signal 20 uses, e.g., a signal indicating 
an out-of -synchronization state of a synthesizer unit for 
frequency conversion in the first radio unit 4, as a 
detection signal for the occurrence of a fault. The 
baseband signal processing unit 7 sets the received 
baseband signals c and d from the receiving units 16 and 17 
in the first radio unit 4 to invalid, based on the fault 
information 21. Further, the baseband signal processing 
unit 7 rediffuses and demodulates only the received 
baseband signal e from the receiving unit 17 in the third 
radio unit 6, which is not damaged, and outputs the 
received data 31 in the first sector (step S3) . The 
baseband signal processing unit 7 rediffuses and 
demodulates only a baseband signal f from the receiving 
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unit 16 in the second radio unit 5, and outputs the 
received data 32 in the second sector (step S4) . 

According to the first embodiment,, although the number 
of sectors is three, there may be many. In the radio base 
station apparatus having a plurality of diversity functions 
in the present invention, the second receiving unit shown 
in Fig. 1 is connected to an antenna in another antenna 
unit having a receiving and transmitting function in 
another sector. For example, as shown in Fig. 1, the 
second receiving unit 17 in the first sector is connected 
to the antenna 12 in the antenna unit in the second sector. 
Incidentally, the antenna in the "other" antenna may use 
any of the antennas in the plurality of antenna units . 
Preferably, the connection between the second receiving 
unit in one radio unit and the antenna in the other antenna 
unit may be formed by only one combination therebetween . 
That is, in Fig. 1, the second receiving unit in the first 
radio unit (in the leftmost block in Fig. 1) is one of the 
receiving antenna 12 in the second antenna unit 2 and the 
receiving antenna 12 in the third antenna unit 3 . As a 
consequence of this combination, the second receiving unit 
17 in the second radio unit (in the intermediate block in 
Fig. 1) is connected to the receiving antenna 12 in the 
first antenna unit 1 . As mentioned above , in the radio 
base station apparatus of the present invention, the number 
of sectors is not limited and. there may be many. In the 
radio base station apparatus having a plurality of sectors , 
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the second receiving unit 17 is connected, to the antenna in 
the other antenna unit which is uniquely selected. 
Incidentally, the antenna in the antenna unit, which is 
connected to the second receiving unit, the second 
transmitting unit, etc. , in the following second to fourth 
embodiments is similar to the foregoing;. 

Next, a second embodiment of the present invention 
will be described. According to the second embodiment, a 
multicarrier-type radio base station apparatus is adopted. 
Fig. 2 shows the structure of the multicarrier-type radio 
base station apparatus according to the second embodiment. 

As shown in Fig. 2, according to the second embodiment, 
antennas similar to those in Fig. 1 according to the first 
embodiment are used, and the number of sectors is not 
limited, similarly to the first embodiment. 

Referring to Fig . 2 , according to the second 
embodiment, each antenna unit is connected to each 
corresponding radio unit, similarly to those according to 
the first embodiment. 

As mentioned above, the first antenna unit 1 comprises 
a receiving and transmitting unit 11, the receiving antenna 
12 , and the antenna sharing equipment 13 . The first 
antenna unit 1 is the same as that according to the first 
embodiment. The transmitting antenna 11 in the first 
antenna unit, being directed towards the first sector is 
connected to the antenna sharing equipment 13 , and receives 
and transmits signals . 
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According- to the second embodiment, the antenna 
sharing equipment 13 in each sector is connected to the 
transmitting- unit 14 in the first radio unit 4 via a mixer 
100. The antenna sharing equipment 13 in each sector is 
connected to the first receiving unit 16 via a first 
divider 110 . The antenna sharing equipment 13 in each 
sector separates the received signal from the receiving and. 
transmitting antenna 11 . The receiving and transmitting 
antenna 11 in the antenna sharing equipment 13 outputs a 
radio transmission signal from the transmitting unit 14 - 
Similarly to the first embodiment, the receiving antenna 12 
in the other antenna unit (in the second sector) is 
connected to the second receiving unit 17 in the first 
radio unit 4 via a second divider 111 . The receiving 
antenna 12 outputs a radio received signal. The mixer 100 
and the first and second dividers 110 and 111 are 
electrically connected to the radio unit (functional unit) , 
as shown in Fig . 2 . 

According to the second embodiment, the structure of 
the radio base station apparatus is the same as that 
according to the first embodiment, excluding the above 
description. The first to third radio units 4 to 6 are the 
same as those according to the first embodiment. Therefore, 
a description of other portions is omitted. Although the 
number of carriers is two according to the second 
embodiment, it may be three or more. In this case, the 
number of the mixer 100 and the numbers of the first and 
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second dividers 110 and 111 can be appropriately increased 
ox a divider and a mixer of a multicarrier type, such as a 
(thtee-or-more) -carrier type, e.g., a (three-carrier) -type 
divider and a (three-carrier) -type mixer, can lie suitably 
used . 

According- to the second embodiment, ass mentioned 
above, similarly to the first embodiment, the number o£ 
sectors is not limited and can be appropriately selected. 
Further, the response and operation are similar to those 
according to the first embodiment, when the first radio 
unit or the like is damaged. 

Next, a third embodiment of the present invention will 
be described. According to the third embodiment, a 
transmitting system in the apparatus, having a diversity 
transmission function, is further improved. Pig. 3 shows 
the structure of a radio base station apparatus according 
to the third embodiment. According to the third embodiment, 
the first radio unit 4 , the second radio unit 5 , and the 
third radio unit 6 have the same structure as those of the 
first embodiment. Each of the first to third radio units 4 
to 6 comprises a first transmitting unit 14 , a second 
transmitting unit 18, a first receiving unit 15, and a 
second receiving unit 16. 

According to the third embodiment, a first antenna 
unit 1 , a second antenna unit 2 , and a third antenna unit 3 
have the same structure. However, two receiving and 
transmitting antennas 11 and 12 in each of the first to 



Bis 0'1 -1 2 -2 8 ; 1 Sj 0 7 ; fti < ftfflffFtiffli 



17 

third antenna units 1 to 3 are connected to two pieces of 
antenna, equipment 13 . 

When the first radio unit 4 having the above-mentioned 
structure is damaged, a control unit 9 detects the fault 
signal 20 in the first radio unit 4 and notifies a baseband 
signal processing unit 7 of the fault information 22 . 
Operations of the received data are similar to those 
according to the first embodiment, as shown in Figs. 1 and 
6 . The control unit 9 sets transmission baseband signals , 
which are transmitted to the first and second transmitting 
units 14 and 18 in the first radio unit 4, to be invalid. 
Therefore, transmission data 41 in the first sector is 
converted into the radio transmission signal by the second 
transmitting unit 18 in the second radio unit 5 and, 
thereafter, the converted radio transmission signal is 
output ted to the receiving and transmitting antenna 12 via 
the antenna sharing equipment in the first antenna unit 1 . 

According to the third embodiment, the present 
invention is applied to the radio base station apparatus 
having the diversity transmission function. Consequently, 
even when one of the radio units having the same function 
is damaged, not only can a receiving function in one sector 
be maintained but also a transmitting function, which is 
advantageous . 

The antenna sharing equipment with the above structure 
may comprise an antenna switch. Further, the antenna 
sharing equipment can be applied to a radio base station 
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apparatus having two or more sectors by using a. diversity 
having two branches . 

Finally, a fourth embodiment o£ the present invention 
will be described. According to the fourth embodiment, the 
transmitting system according to the third embodiment is 
further improved. Fig. 4 shows the structure of a radio 
base station apparatus according to the fourth embodiment. 
According to the fourth embodiment, the first radio unit 4, 
the second radio unit 5, and the third radio unit 6 are the 
same as those according to the third embodiment. That is, 
each of the first to third radio units 4 to 6 comprises a 
first transmitting unit 4, a second transmitting unit 18, a 
first receiving unit 15, and a second receiving unit 16. A 
first antenna unit 1 , a second antenna unit 2 , and a third 
antenna unit 3 have the same structure as those according 
to the third embodiment. Further, two receiving and 
transmitting antennas 11 and 12 in each of the first to 
third antenna units 1 to 3 are connected to antenna sharing 
equipment 13. However, the following points are different 
from the structure of the radio base station apparatus 
according to the third embodiment. 

That is to way, according to the fourth embodiment, 
although the two receiving and transmitting antennas 11 and 
12 in each of the first to third antenna units 1 to 3 are 
connected to the antenna sharing equipment 13, as mentioned 
above, the antenna sharing equipment 13 is connected to one 
of the first and second receiving units, or one of the 
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first and second, transmitting units in each of the first to 
third radio units 4 to 6 , via a mixer or a divider. The 
first to third antenna units 1 to 3 and the first to third 
radio units 4 to 6 have the same structures as those 
according to the third embodiment . As a consequence, only 
the first antenna unit 1 and the first radio unit 4 are 
described in detail. 

Referring; to Fig. 4, the first antenna unit 1 
comprises the receiving and transmitting antennas 11 and 12 
and the antenna sharing equipment. The receiving and 
transmitting antenna unit 11 in the first antenna unit 1 is 
connected to the first transmitting unit and the first 
receiving unit in the first radio unit via the antenna 
sharing equipment. However, since the multicarrier-type 
FDD system is adopted, the receiving and transmitting 
antenna unit 11 in the first antenna unit 1 is connected to 
the first transmitting unit in the first radio unit via the 
antenna sharing equipment 13 and the first mixer 100 . A 
first divider 110 is provided at the former-stage of a 
connected portion at which the receiving and. transmitting 
antenna 11 in the first antenna unit 1 and the first 
receiving unit in the first radio unit, via the antenna 
sharing equipment. The first mixer 100 and the first 
divider 110 are connected to a plurality of first radio 
units 4, 4', corresponding to the number of carriers. 

The plurality of first radio units 4 , 4 ' , ... are connected 
to first to N-th (where N is an integer and is equal to 2 
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or more) baseband signal processing units 7 , 7 * , .... As 
mentioned above, according to the fourth embodiment, the 
number of radio units and the number of baseband signal 
processing units axe determined in accordance with the 
number of carriers . The other structure is the same as 
that according to the third embodiment. 

In the case of a fault of the first radio unit 4, 
which is connected to a multi carrier- type first baseband 
signal processing unit according to the fourth embo d i me nt, 
the control unit 9 detects the fault signal 20 in the first 
radio unit 4 and. notifies the first baseband, signal 
processing unit 7 of the fault information 22 . The control 
unit 9 sets transmission baseband signals that are 
outputted to the first and second transmitting unit3 18 in 
the first radio unit 4, connected to the first baseband 
signal processing unit 7, to invalid. Therefore, the 
transmission data 41 in the first sector is converted into 
the radio transmission signal in the second transmitting 
unit 18 in the second radio unit 5 connected to the first 
baseband signal processing unit 7. Thereafter, the 
converted signal is outputted to the receiving and 
transmitting antenna unit 12 via the second mixer 101 and 
the antenna sharing equipment 13 in the first antenna unit 
1 . 

As mentioned above, since the present invention is 
applied to the radio base station apparatus having the 
diversity transmission function according to the fourth 
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embodiment, even if one of the (single-carrier) -type first 
to third radio units is damaged, not only can a receiving 
function be maintained in one sector hut also a 
transmitting function, which is advantageous. 
Industrial Applicability 

In the present invention, the following; advantages, 
that is, industrial applicability, are obtained. 

First, diversity reception through two receiving units 
forming a radio unit is used. It is possible to prevent a 
receiving function from being interrupted in a sector by 
connecting two receiving units to antennas in different 
sectors, even if the radio unit is damaged. 

Secondly, a back-up radio unit as a functional unit, a 
switching function of a currently used radio unit and the 
back-up radio unit, and high-frequency cable wiring for 
connecting the functional units become unnecessary as 
measures against faults in the radio unit. A complicated 
structure of the radio unit is made simple- 

Thirdly, since neither a switching function nor a 
signal branch function is provided between a sector antenna 
and a receiving unit, the sensitivity of the receiving unit 
can be improved. 
Finally, since the transmission power of a terminal can be 
reduced, the battery life of the terminal can be prolonged. 
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1 . A radio base station apparatus , comprising a 
mobile communication radio base station having- a diversity- 
reception function,, said radio base station comprising a 
plurality of radio units , each of said plurality of radio 
units comprising a receiving unit in one sector, which is 
connected to an antenna in another sector. 

2 . A radio base station apparatus according to Claim 
1, wherein said mobile communication radio base station 
further comprises: 

a control unit for detecting fault information of said 
plurality of radio units; and 

a baseband signal processing unit for specifying the 
radio unit which is damaged, based on a signal from said 
control unit, and for stopping a received signal from the 
receiving unit in said damaged radio unit. 

3. A radio base station apparatus according to Claim 
1 or 2, wherein said radio unit comprises a plurality of 
transmitting units. 

4 . A radio base station apparatus according to any 
one of Claims 1 to 3, wherein said receiving unit in the 
one sector is connected to said antenna in the other sector 
via antenna sharing equipment. 

5. A radio base station apparatus according to Claim 
4, wherein said receiving unit and said antenna, which are 
connected via said antenna sharing equipment, are further 
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connected via a divider. 

6 . A radio base station apparatus according to any 
one of Claims 1 to 5, wherein said transmitting unit is 
connected to the antenna via a mixer and antenna sharing 
equipment . 

7 . A radio base station apparatus according to Claim 
5 or 6, further comprising a plurality of the baseband 
signal processing units - 

8 . A method for preventing a radio function from 
being interrupted when a communication fault is caused in a 
mobile communication radio base station having a diversity 
reception function, said method comprising the steps of: 

detecting a fault signal from a functional unit for 
covering one of a plurality of sectors; 

transmitting a fault notifying signal to a baseband 
signal processing unit based on the detected fault signal; 
and 

invalidating an output signal from a receiving unit in 
said functional unit in which the fault is caused based on 
said fault notifying signal. 

9 . A method for preventing a radio function from 
being- interrupted when a communication fault is caused in a 
mobile communication radio base station having a diversity 
reception function, said method comprising the steps of: 

detecting a fault signal from a multi carrier- type 
functional unit for covering one of a plurality of sectors; 
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transmitting- a fault notifying signal to a baseband 
signal processing xmit based, on said detected fault 3ignal; 
and 

invalidating an output signal from a receiving unit in 
said functional unit in which the fault is caused, based on 
said fault notifying signal. 
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ABSTRACT 



It is an object to provide a radio base station 
apparatus for preventing a receiving function in one sector 
from being interrupted even if one radio unit is damaged 
and to provide a method for effectively preventing the 
radio function from being interrupted. According to the 
present invention, the radio base station apparatus 
includes a mobile communication radio base station having a 
plurality of radio unit and each radio units includes a 
receiving unit in one sector connected to an antenna in 
another sector . 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled 

j RADIO BASE STATION APPARATUS AND METHOD FOR PREVENTING RADIO FUNCTION 



FROM BEING INTERRUPTED 



the specification of which (check one) 

is attached hereto. 

X was filed on July 5, 2000 as United States Application Number 
or PCT International Application Number PCT/JP00 /04459 and 
was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or used 
by others in the United States of America, or was patented or described in any printed publication 
in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign application 
was filed by me (us), or by my (our) legal representatives or assigns, more than twelve months 
(six months for design patents) prior to the filing date of this United States application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it is 
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most nearly connected, to make and use the invention, and sets forth the best mode contemplated 
by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
* information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code § 119(a)- 
(d) or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified Copy 
Attached? 


11-191034 


Japan 


July 5, 1999 


yes 

























I HEREBY CLAIM the benefit under Title 35, United States Code § 119(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 
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1 HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 112, 1 acknowledge the 
duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 
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I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER to have full power to prosecute this application and any continuations, 
divisions, reissues, and reexaminations thereof, to receive the patent, and to transact all business 
in the United States Patent and Trademark Office connected therewith: 



STEPHEN A. BENT 


Reg. 


No. 


29,768 


DAVID A. BLUMENTHAL 
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JOHN P. ISACSON 


Reg. 
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LYLE K. KIMMS 


Reg. 
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KENNETH E. KROSIN 
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GLENN LAW 
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PETER G. MACK 
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SYBIL MELOY 
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22,749 


RICHARD C. PEET 
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GEORGE E. QUILLIN 


Reg 
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"32^792 


COLIN G. SANDERCOCK 
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BERNHARD D. SAXE 


Reg 
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CHARLES F. SCHILL 


Reg 
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RICHARD L. SCHWAAB 
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ARTHUR SCHWARTZ 
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HAROLD C. WEGNER 
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and I request that all correspondence be directed to: 



David A. Blumenthal 

FOLEY & LARDNER 

3000 K Street, N.W., Suite 500 

Wajshjn^tori, D C. 20007-5T09___ 

Telephone: 202-672-5407 
Facsimile: 202-672-5399 

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by 
me to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 
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1 FURTHER DECLARE THAT all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like so 
" made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 
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